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Introduction
acid and calcium chloride (CaCl 2 , 99%, Sigma-Aldrich) were used without further purification.
112
Deionized (DI) water (18.2 MΩ, from Milli-Q system) was used throughout the experiments.
113
Multi-walled carbon nanotubes were purchased from Sigma-Aldrich.
114

Material characterization
115
Scanning electron microscope (SEM) images were captured on a FEI Nova Nano 630 116 microscope. The UV-vis-NIR absorption spectrum was conducted on an Agilent Cary 5000 UV-117 vis-NIR spectrophotometer. X-ray diffraction (XRD) analysis was performed by a Bruker D8
118
Advance diffractometer (Cu Kα，the wave length is 1.5418Å). The contact angle was measured 119 with an OCA 35 (DataPhysics, Filderstadt, Germany) at ambient temperature using a 5 µL water 120 droplet as the indicator. The mechanical stretching test was carried out on an INSTRON 5944 121 universal testing system. Inductively coupled plasma-optical emission spectroscopy (ICP-OES)
122
(Optima 8300, PerkinElmer, Inc.) was used to test the quality of final product.
123
Fabrication of PAM-CNT-CaCl 2 hydrogel
124 Pretreatment of CNT. An aliquot of 6.0 g of as purchased CNTs (6-9 nm × 5 µm) was 125 dispersed in a mixture of 70% nitric acid (60 mL) and 97% sulfuric acid (180 mL). The Results and discussion property of hydrogel substrate ensures the unsuppressed water vapor sorption capacity.
174
In this work, we present a novel capacity-enhanced water vapor sorbent for AWG application.
175
The sorbent is in a form of hydrogel with deliquescent salt (i.e. followed by drying to remove water. As seen in Figure S1 , the volume of the hydrogels hydrogels. In the case of the 0.5 and 0.6 g/mL CaCl 2 solutions, only 62% and 50% of CaCl 2 in 234 the solutions were incorporated into the hydrogel network, which is presumably due to the 235 reduced swelling ratio of PAM-CNT-CaCl 2 hydrogel within highly concentrated CaCl 2 solution.
236
First, it has been reported that the coordination between carbonyl (C=O) oxygens of PAM and 237 Ca 2+ enhances the physical crosslinking of PAM chains. Secondly, the "salting-out" effect causes CaCl 2 hydrogels before and after the same water sorption tests. After the water sorption, the 258 PAM-CNT-CaCl 2 hydrogel significantly expanded but still in a solid form like a soft rubber.
259
Mechanical property was also tested to evaluate the physical stability of the hydrogel ( Figure S2 ).
260
As can be seen, the elastic deformation was as high as 1250% for PAM-CaCl 2 and 560% for and 35.1 kPa, respectively. that this temperature is a typical in arid areas at night when water vapor sorption takes place. All 275 samples for water sorption assessment were first dried prior test. In the dynamic scenario, the 276 hydrogels were kept in a flow with a step-wise increasing humidity for certain period of time 277 while for the static scenario the RH was kept unchanged throughout the water sorption process. sorption experiments).
280
The dynamic RH test was first applied to PAM and PAM-CNT hydrogels ( Figure S3 a and c) .
281
Both of them showed a similar water sorption characteristic, with the water vapor sorption 282 slightly higher for the dried PAM than the dried CNT-PAM in the low humidity range (RH 283 <40%, mixing ratio < 7.9 g/kg air ) and no obvious difference in high RH range. However, there 284 was no significant difference in high humidity range.
285
The static RH test result ( Figure S3 b and d) indicates that PAM and PAM-CNT hydrogels 286 gradually approached water uptake value near to its saturation capacity within 400 min, and the 287 final weight change due to water sorption are 32 wt% and 38 wt% water in 80% RH, respectively.
288
As can be seen in Figure 5 indicating that CaCl 2 is majorly responsible for the water sorption of the PAM-CNT-CaCl 2 .
302
Since the phase diagram of water-CaCl 2 has been well studied and can be easily found in the 303 literature, we believe it can be used to explain the water sorption behavior of our PAM-CNT- Figure S4 ) and phase diagram. 47 Since 4 g of CaCl 2 was loaded into 1 g of PAM-CNT (4/5 of 320 overall weight), the loading ratio of CaCl 2 was 80%. The overall weight change contributed by 321 hydration reaction should be insignificant during water sorption process, i.e. < 30 %, which is small portion of the final water sorption amount. This analysis indicates that most of the water integrated value of water vapor sorption throughout the whole RH ranges, which does not reflect 347 the sorption performance of the material at a specified RH condition. Our water sorption test 348 results was also compared with some of the other solid-state water sorbent (i.e. silica gel, zeolite,
349
MOF, activated alumina, clay, etc.), demonstrated a superior water capacity (Table S1 ). water inside the PAM-CaCl 2 hydrogel was able to be released.
376
As to PAM-CNT-CaCl 2 , its surface temperature jumped to 50 o C initially at 25 mins, which is 15 The whole cycle was repeated for 10 times and the results are presented in Figure 6 (f). As can 407 be seen, the water sorption and release performances of PAM-CNT-CaCl 2 show no degradation 408 after 10 cycles, indicating its long-term operational stability. It has to be mentioned that instead the time scheme of 36-hour sorption plus 5-hour desorption process, which can be treated as a 411 reference value to estimate the stability of PAM-CNT-CaCl2 AWG hydrogel.
412
Solar water collection devices.
413
"Easy-to-assemble-at-household" water collection device. In light of practical application, a 414 field test based on an "easy-to-assemble-at-household" water collection device was conducted. A 415 very simple but all in one device was fabricated by using easily available and cheap commercial can be very diverse, including plastic wrap/bag, empty can, glass jar, etc.
445
We also compared our work with conventional direct-cooling process by using moist harvesting 446 index (MHI). MHI was first introduced by Gido et al in 2016 , and it is used to estimate the 447 relationship between energy consumption and water production under varied ambient condition 448 in direct cooling process. 49 The detailed calculation can be found in supporting information. sorbed in the hydrogel) was placed into the modified device and irradiated by simulated sunlight.
466 Figure S5 shows the schematic (a) and digital image (b) of the water collection device with a 467 magnifying glass on top, where condensed water droplets can be clearly seen on the surface of its 468 copper side wall ( Figure S5 b1 and b2) after 10 min and 60 min. After 2 hours, 2.6 g of water
469
was collected, representing 98% of the pre-sorbed water. 
